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Abstract: With the development of China's socialist market economy, profound changes have
taken place in many aspects of our social economy and management system. The fire
department also performs administrative law enforcement functions and provides safety
services for economic and social development. Firstly, the relative coordinates of each region
are solved in the coordinate system according to the adjacent relationship and distance map
between each region. Then, the event density is solved according to the relevant data, the
spatial complexity of event density is solved by using Floyd algorithm graph theory, the data
is visualized, and the spatial distribution map of event density is given. Finally, the Kriging
interpolation model is established, the fitting equation between event density and location is
constructed, and the spatial correlation of event density is analyzed.

1. Introduction

In the new round of institutional reform, the fire brigade has been collectively transformed into a
comprehensive standing emergency backbone, which is a key step towards professionalization in the
construction of China's fire rescue force system. How to better improve our fire rescue team system
and enhance its ability to deal with all kinds of natural disasters and emergency disasters has become
a major practical issue in the new era.

This paper analyzes the spatial correlation of various event densities from 2016 to 2020, and gives
the event categories with the strongest correlation in different regions. Firstly, the relative coordinates
of each region are solved in the coordinate system according to the adjacent relationship and distance
map between each region. Then, the event density is solved according to the relevant data, the spatial
complexity of event density is solved by using Floyd algorithm graph theory, the data is visualized,
and the spatial distribution map of event density is given. Finally, the Kriging interpolation model is
established, the fitting equation between event density and location is constructed, and the spatial
correlation of event density is analyzed.

2. Model Establishment and Solution
2.1 Floyd algorithm graph theory model

Floyd algorithm is a classical dynamic programming algorithm. The goal is to find the shortest
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path from point i to point j. The shortest path from any node i to any node j is no more than two
possibilities, one is directly from i to j, and the other is from i through several nodes k to j. Therefore,
we assume that dis (i, j) is the shortest path distance from node u to node v. for each node k, we check
whether dis (i, k) + dis (k, j) < dis (i, j) is true. If it is true, it is proved that the path from i to k and
then to j is shorter than the path from i to j directly, so we set dis (i, j) = dis (i, K) + dis (k, j). In this
way, when we traverse all nodes k, dis (i, j) the distance of the shortest path from i to j is recorded in.

2.2 Kriging interpolation model

2.2.1 Model introduction:

Kriging interpolation, also known as spatial local interpolation, is a method for unbiased optimal
estimation of regionalized variables in limited areas based on variogram theory and structural analysis.
The scope of application is that the regionalized variables have spatial correlation, that is, if the results
of variogram and structural analysis show that the regionalized variables have spatial correlation,
Kriging interpolation can be used for interpolation or extrapolation. It is based on the shape, size and
spatial orientation of sample points, the spatial relationship with unknown sample points, and the
structural information provided by variogram, a linear unbiased optimal estimation of position
samples.

2.2.2 Model preparation
The event density is solved through analysis:

Table 1: Event density
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2.2.3 Model establishment and solution

Establish a coordinate system, convert the relative position relationship into the relative
coordinates under the plane coordinate system, use matlab to establish the Kriging interpolation
model, and create a 40 * 40 grid with a marking range of 0-100, that is, the grid spacing is 0.5. S
stores the point coordinate values, Y X draws the interpolation surface map for the event density, and
then uses the original scattered point data to draw the interpolation error of each point.
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Figure 1: Interpolation surface
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Figure 2: Fitting error value (root mean square error)

2.2.4 Spatial correlation analysis of event density

For event (D: The event density is the largest in region G and the lowest in region L.

For event @: The event density is the highest in region M and the lowest in region I.

For event (3): The event density is the largest in region P and the lowest in region 1.

For event (@: The event density is the largest in region P and the lowest in region 1.

For event (5: The event density in region P is the largest and the lowest in region B, I, K, M, N.
For event (®: The event density in region P is the largest and the lowest in region C and H.

For event (D): The event density is the largest in region P and the lowest in region L.
The analysis shows that @@®® @) events have high spatial correlation in region P .
For region A and H: 3 (@ events have the strongest correlation.

For region B: @O (@ events are most relevant.
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Forregion C, J, K, L: @ ® (@ events are most relevant.
For region D, E, F, G, I, M, N: ® (@ events have the strongest correlation.
For region P: O 3 ® events have the strongest correlation.

3. Model Evaluation

This paper uses Floyd algorithm graph theory to calculate the shortest distance between any two
nodes. Using Kriging interpolation model, not only the relationship between the location of evaluation
points and known data, but also the spatial correlation of variables is considered.

References

[1] Si Shoukui, sun Zhaoliang. Mathematical modeling algorithm and application [M]. National Defense Industry Press
[2] Jiang Qiyuan, Xie Jinxing, ye Jun. mathematical model [M]. Higher education press

[3] Cao Haifeng. Thoughts on accelerating the construction of China's fire rescue team system in the new era [J].
Administrative reform, 2019

[4] Hu Hongda. Spatiotemporal regression Kriging method for estimating PM2.5 concentration using aerosol optical
thickness remote sensing data [D]. Wuhan University, 2017

[5] Zhong Dan. Design and implementation of mine risk avoidance route decision system based on Floyd algorithm [D].
China University of mining and technology, 2019

78





